Constitutive expression and functional characterization of mitochondrial glutaredoxin (Grx2) in mouse and human brain.
Oxidative stress and mitochondrial dysfunction caused by loss of complex I activity are presumed to be primary events leading to neurodegeneration in Parkinson's disease. Mitochondrial glutaredoxin (Grx2), a glutathione-dependent thiol disulfide oxidoreductase helps maintain redox homeostasis in the mitochondria. We therefore, examined the constitutive expression of Grx2 in brain and its role in MPTP-mediated mitochondrial dysfunction in the extrapyramidal system. Grx2 is constitutively expressed in both neuron and glia in mouse and human brain including the neurons in human substantia nigra. Grx2 mRNA and protein were transiently upregulated in midbrain and striatum 1 h but not 4 h after a single dose of MPTP. Downregulation of Grx2 using antisense oligonucleotides, in vivo, in mouse brain resulted in partial loss of complex I activity indicating that Grx2 may help maintain complex I function in the mitochondria. Further, overexpression of Grx2 abolished MPP(+)-mediated toxicity in vitro in neuroblastoma cells. Our results demonstrate the probable role of Grx2 in maintenance of the redox milieu in mitochondria and its potential neuroprotective role in preserving mitochondrial integrity in neurodegenerative diseases, such as Parkinson's disease.